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This book must be returned to the above library by ~he latest date sta1nped below. Otherwise a fine will be Hnposed. There is much evidence to indicate that ill-health has a negative effect upon earnings, controlling for other factors. Studies including Bartel and Taubman (1979) and Chowdury and Nickell (1985) all indicate that ill-health may cause_ earnings to drop by as much as 25%. DI-health can also have an effect on labour market participation. For example, Stern (1989 Stern ( , 1996 looks at the effect of disability upon labour market \ participation for men while Wolfe and Hall (1995) examine similar issues for single mothers.
The interaction between ill-health and wages and participation can be rationalised along the lines of ill-health directly affecting capacity for work 1 . Ill-health can also affect participation via a raising of the reservation wage and also through its effect upon unearned income via health-related transfers. These effects operate via the supply of labour. However, it is also possible that ill-health may affect labour market outcomes via the demand for labour. For example, those with poor health may receive lower wage offers, given the same initial human capital endowments, as those with good health. 2 This may be because a persons human capital is affected by poor health so that their current or future productivity is lowered or alternatively, there may be discrimination against the unhealthy or disabled. It is this latter factor which we are concerned with in this paper.
1
Sec O'DoMell (1996) for a case where capacity to work is explicitly modelled.
2
Concern over discrimination against those with ill-health has been growing in Fo r example, the concept of "social exclusion" has taken on increasing recent years.
the Eu ropean Union. One dimension of social exclusion may be importance within d . . . t' t'n the labour market Concerns over discrimination presumably lie behind 1scnm1na ion · · · · A t 1995 and the US Americans such legislation as the UK Disability Discnm1nat1on c with Disabilities Act 1990. 3 In this paper we attempt to measure discrimination against those with ill-health and in particular there are four features of our analysis which we f~el are worthy of note.
Firstly, we control for selection into health status. Secondly, we take account of the . k ·1 Thirdly we examine extent to which ill-health can directly affect war capact y.
• discrimination at the hiring stage. Finally we examine whether these fonns of . . . . .t. to age A further feature of our analysis is that we calculate discnminauon are sens1 tve · standard errors for that portioii of the wage gap accounted for by discrimination and thus II · 'fi t We now discuss these can indicate whether discrimination is statistica y s1gn1 ican .
features in tum.
The me~surement of discrimination in the labour market has become widespread since the seminal contributions of Blinder (1973) and Oaxaca (1973) and has principally been used to measure discrimination on the basis of gender and ethnic background. It is . . . d. h trated upon gender and ethnic no coincidence that discnm1nat1on stu 1es ave concen background. Apart from the widely held view that such forms of discrimination are morally objectionable and worthy of study, the characteristic which fonns the basis of 2 In tum !his may affect the reservation wage.
. 'th Disabilities Act see Acemoglu and J For a recent discussion of the consequences of theanalAme~canf '1 W>bo ket discrimination against disabled Angrist (1998 A further complication which arises in the measurement of discrimination in the context of health is that poor health may directly affect work capacity or productivity.
Leaving aside the arguments of Weber (1930) and Tawney {1926), it is not plausible that such factors as race, religion or to a lesser extent gender, directly affects work capacity.
However, the same is not true of health. The extent to which poor health affects work capacity may not be picked up in the typical survey-based data sets generally used to measure wage discrimination but may be observable to an employer. Thus what we measure as discrimination may in fact reflect an unobserved difference in characteristics.
However, as we outline below, we believe that our data aJlows us to address this problem.
It is possible that there is relatively little wage discrimination against the unhealthy but that instead discrimination takes place at the stage of hiring and/or firing.
Indirect evidence of this is the fact that in the US from July 1992 to September 1997 the mates in the UK. Their results are sintilar to health status nor do they aJlow for the fact th~~~~ulat~thbel?wh, but they do not co.ntrol for selection into e nug t affect work capacity.
majority of charges received by the Equal Employment Opportunities Commission under
the Americans with Disabilities Act concerned wrongful tennination of employment (see Acemoglu and Angrist, 1998) . While we are unable to measure discrimination on the basis of firing we can examine to what extent it is present in terms of differing participation rates between the healthy and unhealthy.
Finally, it is plausible that the impact of health upon wages and participation and the possible attendant discrimination may differ across the age distribution. It seems probable that an unhealthy older person searching for employment will encounter more discrimination than will an unhealthy younger person. To examine this we also carry out discrimination decompositions for an older and a younger subsample of our data.
The layout of the paper is as follows. In section 2 we will confirm that health statu!~~o~enous. In section 3 we measure wage discrimination for the case where health is treated as exogenous and where it is treated as endogenous. We also take account of the direct effect of ill-health upon capacity for work. Section 4 examines discrimination for labour market participation while section S analyses how discrimination may differ according to age. Section 6 provides concluding comments.
Is Health Status Endogenous or Exogenous?
In this section of the paper we test for the exogeneity of health status. Before doing so, we first discuss our data set. Our data set is the Family Resources Survey (FRS) 1995. The FRS is a survey of household characteristics and living standards, which covers about 25,000 households in Great Britain. It contains extensive information about a variety of issues relating to the family, including information upon health. We restrict s our sample to married couples aged less than 65, and exclude the self-employed. This gives a sample consisting of 8747 couples. Given gender differences in morbidity and occupational patterns it seems worthwhile to measure discrimination separately for men and women.
The particular measure of health status which we employ in this paper is a selfreported measure. Specifically, people are asked to reply to the following question: "Do you have any longstanding illness, disability or infirmity?" Longstanding is ta.ken to include anything which the respondent has had or is likely to have for at least six months.
Such measures have been subject to a number ofcriticisms 4 • Bound (1991) discusses the reasons for suspicion of survey responses to questions concerning self-evaluated health.
He concludes that in general there do not appear to be compelling reasons to reject selfevaluated health measures in favour of more "objective" measures such as diagnosed illnesses or subsequent mortality. In tables I and 2 we present summary statistics for a number of variables of interest for males and females who are healthy and unhealthy (by "unhealthy" we mean they answered "yes" to the above question). We see that a higher proportion of men suffer from ill-health and that the unhealthy typically are older, less well-educated', have lower participation rates, work fewer hours and earn less than the healthy (note that these statistics are for the sample as a whole and not just those who are working). We also observe a higher wage premium for the healthy amongst men than amongst women. This may reflect the fact that women select themselves into occupations where health status has less influence upon wages. Ideally we would like to ~:h~o: ~=~le M~e~ (1982, 1983) and Anderson and Burkhauser (1984) .
[n a recent study Dwyer and "-d .. cone u e that self-reported health measures are not endogenous in the context of the rewement ec1s1on. 6 model selection into occupation but given that we are already partitioning our data according to health status and the degree to which this affects work capacity further partitioning according to occupational status would create degrees of freedom problems.
We now tum to the question of the exogeneity of health status. In calculating discrimination against the unhealthy we typically estimate a wage equation for the healthy and for the unhealthy. However first, we need to detennine whether health is exogenous for the detennination of wages. Thus we model the determination of health status via a protit equation, and then construct a fitted value for health. We then insert this fitted value, along with the actual value for health, in a wage equation and test for the significance of the coefficient on the fitted value. Under the null hypothesis of exogeneity this coefficient should be insignificant (this is a version of the standard Wu test of exogeneity, see Gujarati, 1997) .
In table l in the appendix we present probit equations for health status. We model health status as depending upon age, education, race, unearned income and spouse's health. 6 We observe differences in the detennination of health status between men and women. In both cases education and spouse's health are significant. For males, age and race (barely) are also significant but not so for females.
We now investigate whether the fitted values of health estimated from these equations appear as significant in a wage equation. In table 2 in the appendix we present the wage equation including the fitted value for health. For males the fitted value for health is significant thus rejecting the null hypothesis that health is exogenous for males.
s We are assuming that education is exogenous. For a study examining the effect of ill-health upon wages where education is endogenous, see Walker and Thompson ( 1996) .
For females however, the situation is more ambiguous. A h mpanson owever, we will also present discrimination measures where health is assumed to b e exogenous.
Wage Equations and Discrimination with Endogenous Health
The standard approach to the measurement of wage discrimination is that introduced by Blinder (1973) and Oaxaca (I 973), henceforth called the B-0 approach.
The standard B-0 decomposition of wage differences follows from a wage equation of the following type: 
where ~ (i=healthy, unhealthy) is the predicted mean (log) wage , x-· ,' 1s the mean vector of wage determining variables and A is the vector of estimated returns to the wage determinants. Thus the first term on the right-hand side above is viewed as the ~~~~·s_ h.ea1th will be used ro.r identification (aJong with fimctionaJ form) when estimatin the ty corrected wage equation. ldeally we would like to use a continuous variable for i~enti.ticalion 8 discrimination component of the wage difference while-the second term is that due to differences in endowments of human capita1. Decompositions of the above type will be sensitive to whichever group's wage structure is assumed to be the norm. This is a standard index number issue and in this paper we will select the wage structure of the dominant group (i.e. the healthy) as the norm.
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As mentioned above, one issue which merits discussion is the precise meaning of human capital variables in the context of measuring wage discrimination against the nonhealthy. Depending upon the nature of the precise health problem which gives rise to the status of "unhealthy" it is possible that this problem may reduce work capacity-or productivity. In this case the payment of a lower wage to such an individual may not constitute discrimination in the sense in which we wish to measure it here. It may simply reflect the fact that there are characteristics which are observable to the employer but are not picked up in our data set. However, we do have additional information which may enable us to overcome this problem. Those people who respond "yes" to the question regarding a health problem are also asked "does this health problem in any way affect your work capacity?" (note this question is asked both to those working and nonworking). If the response to this question is "yes" then we face the situation where the person's work capacity is affected and an observed lower wage, conditional on other human capital variables, may simply reflect this incapacity. However, if the person answers "no" to the question and we still observe a lower wage, conditional on other human capital variables, then it seems reasonable to infer that discrimination, in the B-0 sense, is present. but no suitable one could be found. See Vella (1998). 1 See Oaxaca and Ransom (1994) for a discussion of this issue. capacity to work is to drop those observations who answer "yes" to the question "does this health problem in any way affect your work capacity?". Thus in total we have 6744 males and 7085 females who do not have a health problem. This leaves 200J males and 1662 females have a health problem of which 567 and 486 · 1 respective y state that their health problem does not affect their work capacity. These people are in the third column of tables 1 and 2 and we can see that their characteristics are closer to the healthy than the unhealthy. For the sake of comparison we will present measures of discrimination for the larger and smaller samples of the unhealthy.
We now present wage equations both for endogenous (i.e. taking account of selection into health status) and exogenous health. For the case of endogenous health we model health status via the probit equations in the appendix. From these probit equations we estimate the inverse Mills ratio and then include this term in wage equations for the healthy and the unhealthy. This follows the parametric procedure for estimating the union-non-union wage differential as outlined in Lanot and Walker (1998). We choose not to take account of selectivity into employment since previous work with this data set indicates that there is little evidence of this type of selectivity biaS. 8 Tables JA to 4B in the appendix present the estimated coefficients for healthy and unhealthy males and females controlling for selection and also taking account of the direct effect of health upon work capacity. Thus in these tables we have three columns in all cases: the healthy, the unhealthy where we have included those whose work 10 capacity is affected and finally the unhealthy where we have dropped those observations · whose work capacity is affected.
In tables 3 and 4 we give the standard Blinder-Oaxaca decomposition of the wage difference between the healthy and the unhealthy, for both males and females.
Concentrating first of all on those cases where the unhealthy includes those whose work capacity if affected by their ill-health (i.e. the bigger of the two unhealthy samples) we present results for when health is regarded as both endogenous and exogenous and this allows us examine the importance of this assumption for our measures. For males the wage difference is about 14o/o and regardless of whether we regard health as exogenous or endogenous the portion of this difference accounted for by discrimination is fairly constant, within the range of 30-35% and it is statistically significant (this is slightly lower than the figures reported by Kidd et al., 1998 , which suggest discrimination accounting for about SO% of the raw wage gap) It seems reasonable to suggest that in this case, whether health is treated as exogenous or endogenous makes little relatively difference to the decomposition. For females the results are quite similar, bearing in mind that the wage difference is smaller at around 4%. Once again, the breakdown of that wage difference between discrimination and characteristics is relatively insensitive to the endogeneity/exogeneity of health but also note that for females measured discrimination is not statistically significant.
Turning now the case where we drop those who claim that ill-health affects their work capacity, the observed wage difference is much smaller. For males it is around S.6%, while for females ill-health actually confers a wage premium, albeit of only around 0.28%. Once again for males regardless of whether health is treated as exogenous or endogenous the decomposition between characteristics and discrimination is relatively unaffected, both accounting for about 50% of the difference. For females, whether health is treated as exogenous or endogenous once again makes relatively little difference in terms of the relative decomposition of the wage difference between characteristics and discrimination. It makes a difference in absolute terms but this merely reflects the fact that the wage difference is so small. Perhaps the crucual point here is that in no case is measured discrimination statistically significant.
Thus the conclusion which we can draw from this section is that assumptions regarding the endogeneity or exogeneity of health appear to make little difference to the decomposition of the wage difference between characteristics and discrimination. What is of much greater importance is whether we take account of the direct effect of ill-health upon capacity for work. This affects the magnitude of the observed wage difference and also affects the breakdown of this difference into the parts attributed to characteristics and discrimination. The magnitude of measured wage discrimination for males falls markedly, while for females it disappears and perhaps more importantly in no case is discrimination statistically significant.
Discrimination and Labour Market Participation
So far our analysis has revealed relatively little discrimination on the basis of health.
However it is possible that little discrimination is observed simply because it has already happened before people enter the labour market i.e. there is discrimination at point of entry to the labour market. We now tum to measure this form of discrimination and 12 < perform the usual B-0 decomposition of the difference in participation rates betWeen the healthy and unhealthy.
In modelling labour force participation it is customary to use a probit oi' togit specification. A standard B-0 decomposition can then be carried out and the difference in participation assigned to characteristics and discrimination.
9 However, if we are to be consistent with our specifications from section 3, in particular in controlling for the endogeneity of health and including the inverse Mills ratio on the right-hand side, then we will have to instead employ a linear probability model (LPM). The use of an LPM for modelling labour market participation is generally not advised, principally because the fitted values from the LPM are not constrained to lie in the (0,1) interval, as is the case with probit or logit models. 10 However, in our case, because controlling for endogeneity of health involves the appending of the Inverse Mills Ratio term onto the end of a regression, it is convenient to use a linear specification. Hence our use of the LPM.
Given however that the B-0 decomposition involves measuring the difference between regression coefficients evaluated at the mean it seems reasonable to suggest that the results may not be too sensitive to the use of the LPM.
The results from the LPM for participation for men and women for the cases of exogenous and endogenous health are in the appendix and tables 5 and 6 present the results for the B-0 decompositions. By and large the results are very much in line with those for wages. When we do not take into account the direct effect of health upon work capacity then the difference in participation rates is quite large (nearly 43% for men and 9 For an example see Madden (1998) . 10 See Greene (1997) for a discussion of the linear probability model.
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28% for women). In both cases the bulk of this difference is· accounted for by discrimination and it is statistically significant.
However, once we allow for the ~irect effect of health upon work capacity then the difference in participation rates drops quite sharply (in both cases to around 4%) and also the breakdown between discrimination and characteristics changes. Now the major part of the difference (about two-thirds to three-quarters) is accounted for by differences in characteristics. Measured discrimination is not statistically significant.
In line with the results in section 3, the issue of endogenity/exogeneity of health makes little difference to the results. Only perhaps in the case of males where the direct effect of health upon capacity is accounted for does the controlling for endogeneity appear to make a difference. When endogeneity is controlled for the portion of the participation difference accounted for by discrimination is nearly halved from 24.4% to 13.3% but it is not statistically significant.
Overall the results from this section accord with those in earlier sections. Once we allow for the fact that health may have a direct effect upon capacity for work, and if we regard that as a "legitimate" reason for lower participation rates amongst the unhealthy then the degree of measured discrimination at the hiring stage drops and is not significant.
S. Discrimination and Age
As stated in the introduction it is possible that discrimination, whether via wages or participation, on the basis of health may not apply uniformly across the age distribution.
For example, an unhealthy middle aged person seeking employment may encounter more 14 discrimination than would an unhealthy young person. If we were investigating this issue · ' in terms of a standard wage or participation equation approach then the appropriate procedure would be to include an interaction term between age and health. However, since we are taking a discrimination approach and are partitioning our data on the basis of health status, to take account of age we need to further partition our data into "old" and · · · · · b ' e Accordingly we partition our data "young" and then examine d1scnm1natton as eior .
into old and young so that our "old" sample consists of all those whose age is equal to or greater than the median age and similarly our "young" sample consists of those whose ed .
II age is less than or equal to the m 1an age.
The wage and participation equations for the older and younger samples are given in the tables in the appendix and the decompositions are given in tables 7 to 14. Taking wage discrimination for males first we see that when we include incapacitated males in our sample of the unhealthy, then the raw wage gap is greater for older men, but the
Iler For both older and younger portion of the gap accounted for by d1scnm1na ion is sma · men the discrimination is statistiCally significant: The most notable results here occur when we look at the case where the unhealthy group does not include the incapacitated.
Recall that when we look at the whole of the age distribution we observe no statistically significant discrimination. However when we break the sample into young and old we observe statistically significant discrimination against the young, but not against the old, where the vast bulk of the wage gap is accounted for by characteristics.
12 A closer 11 Since age is a discrete variable this implies that our o~d and youn~ ~pi~ will overlap sligbtlyd ~~~the they both include people whose age is equal to the median age .Cwhic~ IS 44 m the case of men an case of women) There are 245 men and 240 women who fall into this category. . 11 The observanl reader may note that in this case the raw wage gap for the sample as a whole falls ~utsljc the bound of the wage gaps for young and old. Titis is owing to the overlap between the samples re err to in footnote I L examination of the breakdown of the decomposition reveals that the major contributors to the discrimination are differences in the coefficients on age and the selection term. Thus relatively young men suffering bad health (even if it does not affect their work capacity) may lose out in terms of lost experience and this is reflected in lower returns to age for the unhealthy. Additionally those unobserved factors which cause younger men to select themselves into the healthy group are rewarded while there is a penalty for those factors which cause younger men to select themselves into the non-healthy group.
Turning now to the figures for women. the only case where they are not in accordance with the figures for the sample as a whole is for younger females when those whose work capacity is affected by ill-health are excluded. As table 4 showed, when looking at the sample as a whole there was practically no difference in wages for the healthy and unhealthy. However when we confine the sample to younger women we now observe a wage premium of around 6-7% for the unhealthy and far from being discriminated against in fact there is statistically significant discrimination in favour of the unhealthy. A more detailed breakdown of the decomposition reveals that it is the return to age which is the chief explanatory factor. The return to age for younger unhealthy women is more than twice that for younger healthy women. It is hard to think of a plausible reason why this is so.
We now tum to the figures for participation. Looking at the figures for men first, the breakdown for older men is very similar to that for men as a whole. For younger men the raw participation gap is smaller which is plausible on the basis that ill-health is less likely to prevent a younger man from working than it is an older man. The proportionate breakdown of the participation gap between characteristics and discrimination is similar 16 1 across.older and younger men and thus accords with that for men as a whole. The results are very similar for females. The raw participation gap is smaller for younger females but the characteristics/discrimination breakdown is the same.
Discu1sion and Conclusions
In this paper we have examined the issue of discrimination in the labour market on the basis of health. It appears that in the areas of wages and labour market participation.
once we take account of the direct effect of ill-health upon capacity for work, and if we regard that as a "legitimate" reason for lower wages/participation amongst the unhealthy then the degree of measured discrimination is relatively modest and except for participation for younger men is not staistically significant. Controlling for the potential endogeneity makes relatively little difference to this result, and what measured discrimination we do find appears to be more concentrated amongst males, with the problem apparently worse for younger males.
What policy implications can be drawn from these results, bearing in mind that the results are relatively preliminary? This caveat apart, the results appear to be most sensitive to the distinction between unhealthy people whose work capacity is affected by their ill-health and those who are unaffected. This suggests that measures which concentrate on minimising the effect of ill-health upon work capacity may provide the best results in tenns of narrowing the wage gap between the healthy and unhealthy. Thus policies re work access etc. might be more fruitful that anti-discriminatory legislation.
The extra penalty which younger men appear to suffer suggests that it may also be worthwhile to concentrate resources upon that portion of a career where the returns to age are greatest. The wage penalty from lost work experience e8.rly in a career, even-if the particular cause of ill-health is not incapacitating, appears to be more acute.
It is important to note however, that we have only captured a partial picture of the work experience of the unhealthy. It is possible to think of other areas where the sick/disabled may face discrimination .. For example, they may face lower incentives to invest in human capital and so it may be more appropriate to regard\education as endogenous rather than exogenous. 13 Furthermore, we have not addressed the issue of tennination of employment. Nor have we taken account of the extra disutility that may be involved for a sick person to carry out task which might be relatively straightforward for an able-bodied person. In general we might expect to observe compensating differentials in these cases rather than wage penalties. There is also discrimination that may be involved if employers do not provide adequate facilities (e.g. wheelchair ramps)
to assist sick people in employment. Unhealthy/disabled people may have greater travel costs both directly and in terms of leisure foregone, which would not be picked up in a typical micro dataset. It is also worth remembering that our definition of unhealthy was very broad and it w~uld be worthwhile to look at this issue with respect to specific diseases or conditions (we hope to do this when the more detailed breakdown of health problems in the FRS becomes generally available). However our results may give some indication of directions for future research into the important issue of the labour market experience of the sick/disabled.
13 For a discussion of this issue see Walker and Thompso:i (1996) . Dwyer, D., and O. Mitchell (1998) •• significant at l %, • significant at 5% 
